Males and females are made different through a diverse assortment of molecular mechanisms-from the XY chromosomal system of mammals to temperature-dependent systems in certain reptiles. In most species, some mixture of hormones, sex-specific transcription factors, and gene regulation carry out the initial instructions of the sex-determining triggers, but the outlines of these pathways have only recently begun to emerge in studies of various creatures.
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Even more nascent are studies that also examine how sexspecific traits evolve at the molecular level. A new study by Xu Wang, John Werren, and Andrew Clark adds to this repertoire [1] . The researchers examine gene expression and methylation in male and female wasps of the genus Nasonia, and conclude that genes more highly expressed in females or males seem to, in general, have distinct evolutionary origins.
Tiny Nasonia wasps parasitize other insects-the female drills a hole through the host's pupa, where she deposits her eggs. The wasps also have a peculiar sex-determination mechanism, called haplodiploidy. About 20 percent of animals-including almost all bees, wasps, and ants-use this mechanism, in which fertilized eggs develop as diploid females, and unfertilized, haploid eggs develop as haploid males.
In the new study, Wang et al. found that more than 75 percent of expressed genes showed sex-biased gene expression in two Nasonia species, being expressed significantly more highly in females or males. Their analysis suggests that most genes with female-biased gene expression probably evolved from conserved, methylated genes-methylated genes in this genus tend to be expressed broadly and often serve ''housekeeping'' functions. In contrast, most genes with male-biased gene expression seem to have evolved from duplications of genes that were not methylated and had more specialized roles. Many of the genes expressed highly in the male were expressed only in the testis.
Future studies will help unravel how the distinct gene expression levels are maintained-for instance, through sexspecific gene regulators or other mechanisms. (Methylation does not seem to serve a direct regulatory role in determining if a gene is expressed in male or female Nasonia-for instance, the authors found no evidence of differential DNA methylation in male and female wasps.)
Comparative studies with other animals will also help in understanding how the unusual lifestyle and sex-determination mechanism of Nasonia might foster these regulatory and evolutionary patterns. Meanwhile, Wang et al. speculate that the male Nasonia is analogous to a specialized tissue or organ, with its own set of specialized genes-they note that it has a short life span, which is dominated by courtship and mating.
